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Spice Therapy?
A po ten tial new tre a tm ent for cys tic fibrosis comes from a
su rprising source : tu rm eri c , the spice that makes mu s t a rd
yell ow and gives curries their hall m a rk taste . N I G M S
gra n tee Mi ch a el Ca p l a n of Yale Un ivers i ty in New Haven ,
Con n ecti c ut , found that feeding curcumin (the inten s e
yell ow pigm ent in tu rm eric) to mice prone to devel op i n g
c ys tic fibrosis dra m a ti c a lly cut the ex peri m ental animals’
death ra te . The mouse studies are promising en o u gh that
the Cys tic Fibrosis Fo u n d a ti on has begun a small cl i n i c a l
trial with curcumin in people with cys tic fibro s i s .

In cys tic fibro s i s ,t h i ck mucus cl ogs the lu n gs and other
or ga n s . In most people with the con d i ti on , the root cause
of the excess mucus is the loss of f u n cti on of a pro tei n
that forms a ch a n n el to con trol the flow of ch l ori de into
and out of cell s . In diseased cell s , policing mechanisms 
a utom a ti c a lly qu a ra n ti n e
the ch a n n el pro tei n , wh i ch
h a s n’t fo l ded properly, to a
w a s te bin wh ere it is later
de s troyed . With the ch a n n el
con fin ed , ch l ori de (a com-
pon ent of com m on tabl e
salt) is tra pped inside the
cell s ,l e ading to a thicken i n g
of mucus that traps bacteri a
and causes life - t h re a ten i n g
i n fecti on s .

Ba s ed on what Caplan knew abo ut curc u m i n’s ch em i c a l
properti e s , he su s pected that the spice might be work i n g
by interru pting the pro tein qu a ra n tining proce s s . Th i s
would let the ch a n n el pro tein—s ti ll re a s on a bly ef fective
in ej ecting ch l ori de—do its job. Caplan con firm ed the
hu n ch with ex peri m ents showing that curcumin re s tored
n ormal ch l ori de flow out of cell s . While the fin d i n gs 
a re en co u ra gi n g, people should not sel f - m ed i c a te with 
c u rc u m i n , Caplan advi s e s .S c i en tists do not yet know, for
ex a m p l e , i f the su b s t a n ce , sold as a diet a ry su pp l em en t ,
m i ght interact with pre s c ri pti on dru gs.—A.D.

Hot Flash News Flash
Ta m ox i fen (No lvadex®) is an ef fective thera py for som e
types of breast cancer. However, ro u gh ly 80 percent of
wom en who take the drug ex peri en ce hot fla s h e s . Wh i l e
not life - t h re a ten i n g, hot flashes can be so uncom fort a bl e
that people stop taking the med i c i n e . To make this 
c a n cer- con tro lling drug to l era bl e , doctors can tre a t
No lvadex - tri ggered hot flashes with anti depre s s a n t s
su ch as paroxetine (Pa x i l ® ) .

New evi den ce hints that taking both dru gs toget h er 
m ay not be su ch a good ide a . NIGMS gra n tee D avid A .
F l ock h a rt of the Indiana Un ivers i ty Sch ool of Medicine 
in In d i a n a polis knew that the body breaks down No lvadex
and Paxil with the same en z ym e . He won dered wh et h er
taking both dru gs toget h er might affect bl ood levels of
ei t h er or both of t h em . To test this, F l ock h a rt and on-
co l ogist Vered Ste a rns of the Johns Hopkins Un ivers i ty
S ch ool of Medicine in Ba l ti m ore , Ma ryl a n d , perform ed a
s tu dy with 12 breast cancer su rvivors who had been tak-
ing No lvadex for at least 1 month and were having severe
hot fla s h e s . The re s e a rch ers gave Paxil to the stu dy vo lu n-
teers for 4 weeks and then took bl ood samples.

Wom en who took both dru gs at the same time had su b-
s t a n ti a lly lower levels of a key byprodu ct of No lvadex ,
ch emical evi den ce that Paxil does affect how the body
processes No lvadex . But the ef fects differed among the
wom en depending on their innate capac i ty to proce s s
d ru gs , wh i ch helps explain why No lvadex ’s ef fectiven e s s
can va ry among peop l e .F l ock h a rt cauti ons that until fur-
t h er data become ava i l a bl e , the re sults of his stu dy should
not alter tre a tm ent recom m en d a ti ons because the health
i m p l i c a ti ons are sti ll uncertain at this poi n t. —A.D.

From Hepatitis to Anthrax
The 2001 bi o terrorism attacks on the U. S . mail sys tem
proved that anthrax can be fatal. Ne a rly half of t h o s e
i n fected in the attacks died , and many su rvivors con ti nu e
to face diffic u l ties su ch as fati g u e , s h ortness of bre a t h ,
and mem ory probl em s . An ti bi o tics work well if given
s oon en o u gh after ex po su re , but on ce an infecti on 
begi n s , the bacteria that cause anthrax release toxins t h a t
can kill a pers on even after the microbes them s elve s d i e .
Al t h o u gh new dru gs against anthrax toxins are bei n g
devel oped ,n one are yet re ady for use in hu m a n s .

NIGMS gra n tee Wei - Jen
Ta n g of the Un ivers i ty of
Ch i c a go has stu d i ed an
a n t h rax toxin call ed edem a
f actor for several ye a rs . He
previ o u s ly determ i n ed its
a tom - by - a tom stru ctu re and
s h owed how the toxin hijack s
n ormal cell functi on . In a
recent stro ke of lu ck ,a n o t h er
re s e a rch er who was stu dy-
ing a hep a ti tis B drug c a ll ed 
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Hep s era® re ad abo ut Ta n g’s work and won dered wh et h er
the dru g, wh i ch mimics a natu ral bi o l ogical target of t h e
a n t h rax tox i n , m i ght also work against edema factor. Ta n g
con firm ed the hu n ch ,d i s covering that Hep s era gri p s
ti gh t ly to edema toxin and prevents it from damaging 
l a b - grown mouse cell s .

If a nyt h i n g, Hep s era appe a rs more po tent against the
a n t h rax toxin than in its approved use against a hep a ti ti s
B vi ral pro tei n . Si n ce the medicine is alre ady known to 
be safe in hu m a n s , re s e a rch ers could po ten ti a lly test its
a bi l i ty to treat anthrax rel a tively qu i ck ly. Al t h o u gh the
d rug on ly bl ocks the acti on of one of the three major
a n t h rax tox i n s , the poi s ons app a ren t ly magnify the ef fect s
of e ach other, so bl ocking one of t h em would be of gre a t
ben efit. —Karin Jegalian

Blocking Bacteria
A well - k n own com p l i c a ti on of su r gery is infecti on , wh i ch
can be caused by bacteria that are harmless in healthy
people but som etimes tu rn de adly in those wh o s e
defenses are down . People hospitalized in an inten s ive 
c a re unit and receiving intravenous fluids are at high er
risk of i n fecti on because their inte s tines become leaky 
and vu l n era ble to bacterial inva s i on . Bacteria su ch as
Pseudomonas aeru gi n o s a s ense this stress and re - progra m
t h eir stra tegy to attack mode . In s te ad of growing calmly,
t h ey take adva n t a ge of the easy en try and make their way
i n to the bl ood s tre a m , causing wi de s pre ad , po ten ti a lly
de adly infecti on s .

NIGMS gra n tee John Alverdy of the Un ivers i ty of
Ch i c a go won dered if a pe ace-making approach tow a rd the
germs might work . In ex peri m ents with mice , he te s ted
wh et h er a waxy material call ed po lyet hyl ene glyco l , or
PE G ,m i ght pro tect the inte s tines from bacterial inva s i on .
Alverdy su s pected that PEG molecules might serve as a
kind of a rti ficial mu cous barri er that the bacteria wo u l d
find appe a l i n g, keeping them safely in place . He fo u n d
that all of the mice that had under gone liver su r gery and
t h en received PEG could resist P. a eru gi n o s a i n fecti on .
Alverdy backed up the fin d i n gs in ex peri m ents with 
i s o l a ted human inte s tinal cell s , s h owing that PEG 
preven ted P. a eru gi n o s a f rom latching on to cell s .

If s tudies in humans have similar re su l t s , p a ti ents 
u n der going major su r gery may som ed ay be given PE G

ro uti n ely to coat their inte s tines and prevent P. a eru gi n o s a
i n fecti on . This approach might also be more eco l ogi c a lly
f ri en dly than the pro l on ged use of mu l tiple anti bi o ti c s ,
wh i ch en co u ra ges the growth of m en ac i n g, d ru g - re s i s t a n t
b acteri a. —K.J.

Reconstructing a Deadly Flu 
The “flu ,” s h ort for influ enza vi ru s , s tri kes mill i ons of
people every ye a r. Some ye a rs most cases are mild,
wh ereas other ye a rs—most notably du ring the 1918
“Spanish flu” p a n dem ic—
the outbreak is de adly. Why
the 1918 flu kill ed more peo-
ple than died in World War I
is sti ll a mys tery. To bet ter
u n derstand how de adly flu
s trains ari s e , s c i en tists ex a m-
i n ed the molecular details of
h em a gglutinin (HA), t h e
vi rus pro tein re s pon s i ble for
i n fecti on .

In a team ef fort with scien-
tists ac ross the co u n try, NIGMS gra n tee Ian Wi l s on of t h e
S c ri pps Re s e a rch In s ti tute in La Jo ll a , Ca l i forn i a , fig u red
o ut the three - d i m en s i onal molecular shape of the HA
pro tein from the now - ex ti n ct 1918 flu vi ru s . One of
Wi l s on’s co ll a bora tors , Jef fery Ta u ben ber ger of the Arm ed
Forces In s ti tute of Pa t h o l ogy in Wa s h i n g ton , DC , co ll ected
gen etic material from pre s erved ti s sue spec i m ens and
f rom the remains of people who died of the flu in Al a s k a
and were bu ri ed in the perm a f ro s t . He then pieced
toget h er the sequ en ce of the gene for the HA pro tein and
m ade en o u gh of it in the lab to determine its stru ctu re .

Kn owing the ex act shape of the 1918 HA pro tei n , t h e
re s e a rch ers were able to com p a re it to HA pro teins from
hu m a n s , bi rd s , and pigs . Th ey found that the 1918 va ri ety
most re s em bles HA from bi rd s , wh i ch su ggests that the
1918 flu pandemic po s s i bly arose from a bi rd vi rus that
was unu su a lly good at infecting peop l e . Vi ruses passed
f rom bi rds and other species to humans are ra re and
po ten ti a lly very dangero u s ,s i n ce human immune sys tem s
a re unacc u s tom ed to them and have a to u gh time figh ti n g
t h em of f.—Audrey Huang
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